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(57) Abstract: 

PURPOSE: To obtain a DNA polymerase t inhibitor 
containing a specific acyl glycerol phosphate qv 
derivative as an active ingredient and useful for gj^Q_^^pj1 
carcinostat ic agents. | . v 

CONSTITUTION: This DNA polymerase a inhibitor 

contains 1-0- acy lglycerol-2, 3-phosphate Cfe^ o^-Wl'" 

derivative expressed by formula I (R1 is a 10-30C 

alkenyl or an alkynyl; M is H or a pair cation). 

Furthermore, a I -0- acy (glycerol -2, 3-phosphate 

derivative of formula II (R2 is a 10-30C alkynyl), 

e.g. 1 -0- [ (Z) -9-hexadecenoy I ] -2, 3-0- 

isopyr ideneglycerol is a new compound. The S 

compound of formula II is obtained by reacting, e^-pH^-ft^ 

e.g. 2, 3-0- isopyr ideneglycerol with (Z)-9- I Z. TT 

hexadecenoic acid in the presence of ^~°<p^° 

dicyclohexylcarbodi imide. CH2-Q o-M 
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(57) 

mm tb-*«" 

o 

CH 2 -0-(l~R v 



CH2-0-C-R 2 



O-M 



CH 2 -Q X 0-M 



(5£«p, R i 1 0 ~ 3 0 ©se«t> l < 

>£££frf) TSStlS 1 -0-7->;Ui"J-feD-;i, 
-2. 3-sHX7x-hSMJW*. 



(it*, R l 1 0 ~ 3 q<Dfc«tt*> t < 

s & e#*^* >g*&fef) T^sn* 1-0- 

Ht2] 
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1] TIBHR5C 



ttfel] 



(jJHz-O-C-R 1 
CH,-0^ N CHM 



R 1 1 0 ~ 3.-0 ©S®« *>K 

s?*&»i»*5 i *> ; s*ator) T^sns i -o- 

7 'y)V>f 'J -fen -»-2, 3 - *X 7x- h 
24J«# tT<5 D N A# »J j* o ©HSJW. 
[»#Jg2] "FffiHRsS 

CHi-OHp-R? 



I 

CH 2 -o' 



O-M 



20 



(5*+. R'tt^lRSl 0-3 0©ift®ttt> U < 

Testis l - O- 7 ^^Vfe P,r-* 
-2, 3-*X7.x-r-«ifWfc 

{0 0 O il •-; 

[£fg±©?qffl#fF] *3giJUtt, ttMSSJt L,T©fflj* S 

r«. 

[0 0 0 2] 

[***©!**&] «nfcS»Sj«©s^ictt, tfAfrfeeai- 
cn*T^<©$!ijB»wiiB»$n*ffl 

BJ^ffl©**v>ft!ijis»©i8^*taknTt>.5©*^«r 

U TVi « B*"C* 0 . PNA#UX5-^d©ffi 

TV»SDNA*Uj<5-ifa©B^fiJ ( !:LTtt. 77^ 
xV 3 'J > (W. Oalziel et al., J. Chem. Soc. Perki 
n Trans. 1, 2841 (1973).) *Sl.>«. PHYLPA (K. Mur 
akani-Murofusbl et al , J. Biol.Chem., 267, 21512 
(1992).) t3.Emtfi'>tl\,\ fr*, EP-317.968-A tCtt. 
tt*»«a«JW.t : LT©; ,1 -O- frl/*-* Jk5"J to 50 



—)V- 2. 3-*7>7x- r-^EIS^nTU^j&t, 7;^ 
' [0 0 0,3] ..""v 

' A* o ©fflS9i*ffi«"r •& c t & i w t-r 

CO 0 0 4] 

.. . f^**»TS»:»0#a] *3BW?tt. DNA# 
io 'J * 5^d©i^«C^V^«iSttg4L&lsi6, ft£ 
© 1 T6^7^)V^0tD-;|/SI»#*tDNA^U 

[o b q 5] Tia©-«st 

•••• ;Mfc3]v • 

.9., • - ; : 
:^;:::. :f"V > '.' v' ;;, 

■ CH 2 rCT \>-M 

.too 07]: .(^t*. R i ttK**M~3:o;©iiia«: 

tl5 l -0-7->*y'JtD-^-2i 3-*X7i- 
.. Kfl^^a^t-r-S DN A* U ;* x— t? a,©ISS . 

[0 0 0 9] 

Wb4] 

CH 2 0-C-R z 
I 

CH r Cr n O-M 

too i 61 (5tfv R* \m»$L 1 0 ~ 3 ooai®*? 

t>K:tt^tt«7^*r:;i'SS^to Mtt**®?* 
ii^* ^t>-T) T?75$n-5 1 -o-7->;k 
i/})±.U-)V- 2 . 3 -*77i- h ICIITS. 
[0 0 I I] JiffiSCfOBlftSR 1 1 0~3 

o©afitt«u<tt»tt«7;v^;ps*fctt7)w*i 
;vs?*th ^*»i 2~2 o> -t< t-k*i»i 3~ 1 

5 © %©^ffi§fi&tt©^T»* U Vi. utie.ClftSR 
1 O&frmtbT. 8-x-fe-;WS. 8-^>x-fer.;wS, 8 
- Hx^n;HS. 8- h Ux-br:;^, 8-x h7ftr* 

8-Hn-fe-;|,ffi. ll-^xrjVS,. A^. 

x*-8.11,14-h 0 l^H. y trH 7,10,13^x h 
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/2-x#-4,7, 10,13, 16-^ >^X-l^S, ;■; 
^3^3.6.9.12, 15, 18-^#tfX±;PS* Eoyt)W 

8r KxX±;i^ 8-7h77^ 
8^>^rvr;H, 8-^\^1fxv^S> 8-^y 
*X^t& 8-^^^x^^S. 8-^35/n^S, 
8- Kn^n;pS % A^x*-8,ll-^r:^S^£o7 

lo o 12] ,±iaa*oB»SR , », Msi 
o - 3 o oElitt*) b < ttMtt7;^rMt»D >, 
pjt:12-2 0, £ 3-15^3jJE 

T> $^^;V£v 8-# >x 5<^;fc|li 8- Kx^pV; 
2fc 8- fr y x^~;PS; 8-x h ^x ->~;VS; 8-^ >^ 

100:13] 36 KU ±IB^CDM7&^^*>S^fe: 



* [0 0 14] **Wfcfllto«l-0-73/^yy"bD- 
^-2, 3-*X7x-hBjtKE«<D*i6 (S. Kobay 
ash! et ah, Tetrahedron tetters, 34, 4047 (199 
3).) \Zl$VX%m%Z£W£Z« 

[0 o 15] *«W<o i -o-75<;HfU-fen-;i,- 

[0 0 16] ^wmmmzmmttzim, m 
- mm, mm* mn&zf^^>mm 

[0 0 17] 

a? [po i 9] 

Hfc 5] 



CHjOH 
CH-O, 



5H 2 -0' ^GHi 



CH 2 0 



O H ^ 
C-{CH£/ (GH^BpHa; 



[0 0 2 0] (Z)-9-^HrxH:>K (0.631 g,. 2:48 

^7 hf U$>> (0.028 g> 0.23 nmol) 2, 3 -O-^f 3? 
;y if:Ux>^U>feD-;P (0.298 g, 2.25 mmol) v! 
;^0*S+ifjt***^3 H (0.464 g> 2.25 nanol) ^ 
:;^A^^gjaT2«flWffl#U, .40CT*' 1 ^Mffi^ 

«»U i-:o-[(Z)- 9 -^*^xir/<^]-2, 

3 - 6- V fcf U x >^ U ir D (0. 752 g, 2.04 mm 

• [ 0 6 2 ;1: ] 1 H NMR (90MHz, CDC 1 3 ) : 0 = 0; 88 (3H; 40 
1,1= 7.0 Hz, CHa), 1.10-1. 50 (16H,m, C(4')Hi. C 
(5')H2; C(6 , )H 2 , C(7')H 2 . C(12')H2, C(I3^)Hiy C(l 
Oft. C(15')H2). 1.38 (3H, s, ^V^P^U^>-CH 
3), 1.43 (3H, s, V^P t? 'Jr>-CH3), :L 57rl. 77 : 
(2H, m i; C(3 ? )H2), 1.87-2:17 (4fi, m. C(8')H2, C(l 
I'm), 2.35 <2H, t, J= 7.5 H2, C(2')fl2)i 3 74 (1 . 
H. dd, J= 816 Hz, C(3)H), 4.09 (1H, dd, J= 8: 6 Hz, 
C(3)H), 4. 10 (lfl, dd, 1= 11.6 Hz, C(l)H), 4.10-4- . 
:50; (2H, in, C(1)H, C(2)H), 5. 20-5. 50 (2H, m, C(9') 
H, G(l(t>©. 50 



[0 0 2 2] gjg«2 
[0 0 2 3] 
[ft 6 1 



CH 2 O-C^CHd^ ^ V (CH2) 5 CH S 



CH 3 



1, ^C=C^ 
CH 2 -0'C-^CH 2 ) 7 < V (CH2) 5 CH 3 

CH-OH 

CH 2 -OH 

[0 0 2 4] ttfflt#^I-Oy8)-9-A 
■*»5?-fe/rf7WV 2, 3 - O - V fcT U x > ^ U *tr □ 
(p. 752 g, 2. 04 mmol) 9S^^> / (10 
mL) tf U Ap- h^X>^;p*^- h (0.1 g, 
0.4 nmol) SrlWA; 5l^fflM^»l>^ 

S^SSSJCTK^Jia^y: ^-x^TttaiLfe. X-x 

(SKx^/^^iJ: » -cfiik '.' 1: - o - [ (z)- 9 
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-^**"5 f -fe J'4)VHfV± U—)V (0. 300 gv 0. 91 mmo 

(0 0 2 5] l H-NMR (90MHz, CDC1 a) : 5= 0.90 (ffl; 
t, J= 6.0 Hz, CHa), 1.08-1.78 (18H^ m # C(3')H2, C 
(4')H2, C(5*)H 2 , C(6')H2, C(7')Hi, C(12*)H 2i C(l 
3?,>H». C(14')H», C(15V)H 2 ). 1,88-2.28 (4H,= m, C 
(8')H 2 , C(il')Hi), 2.38 (2H, t, J=7:0 Hz, C(2' ) 
H*) v 3.59-4. 29 (5H, m, C(l)Hi, C(2)H. C(3)H*), 5.2 
a-5!60 (2H, m, C(9')H, C(IO' )H) . : 

[0S0 2 6lJBiW3 

[0 0 2 7] 

[ft 7] 



CH 2 -0-C-iCH 2 )/' 



OH 
H 2 -OH 



O 
li 



CH 2 -o' X ONa 
10 0 2 8] 



fij 



hVrV-fr (0.227 
g, 3.29 mmol) $f f7tHD77> (8 ml) tC&# 

Or T** ->«[ft U > (0; 10 mU 1.10 mmol) ; 
hUxgF*7S> (0. 71 mL 5. 11 amol) *JD^> ^ 



- o - [ (Z) - 9 - ^Wx-fc 7jti)tfv±u-)\, ®.z 

00 g; 0.9! mmol) Ox h7t.H D77 (5. 5 n 

L1t2%m& (50 mL) IZ&gx-rJVTMmLft. X- 
^K0;£& V (60xklfti 01073 g; 0.91 mmoi) £1>9 

>^k^vxim4»^ x-r)i (1.5 mi) icjBst 

. &><d;£:e^^ (8 mL) r 

1* -o-[«)- 

9 -^*#T%y * MtfV±n-A- 2, 3 

x- h<0^h'J^^a ((IX 0.293 g* 0.71 mmol, JR 

[ 0 0 2 9 ] 1 fr-NMR (400ifflz, CDCI a/CDaOD): 5=0.89 
(OT,. : t> J= 7- 6 ; Hi^ €H s >^ 1. 46 m, C(4') 

m, c(5;)h 2 , wieirctrit can^, c(i?)h 2 , 

C (14r; ) Ha , X (15 V ) H 2 ) , ^ 1. 55^1 1 67 (2H, m. M f )b z}, 
1: 98-1 06 ! (ffl;; iw : Ctil' )H 2 ) , 2. 35 (2H, t, J= 7.6 H 
z, C (?')&) , 3. 97 (lfl. ddd, J= 6. 9, 9,1. 9. 1 Hz; C i 
20 (3)H), 4.20 (1H, dd, J= 5.2, 11.7 Hz, C(l)H), 4.26 
(1H, dd. J= 6.1. 11, 7Hz, C(l)H), 4.27 (1H, ddd, J 
= 6 2, 9 1, 12.4 Hz, C(3)H), 4.58 (lH r ddddd, J= 
5.2, 6.0. 6;1, 6.2, 6.9Hzv C(2)H). 5.30-5.40 (2H, 
m, C{9')H, CdOV)© . 
[0 0 3 0] fiitW4 
[0 0 3 1] 
lit 8] 



CHgGH 
CH— (> 



O 

ti 



ch 2 -o' \h 3 



CH 2 K> X CH 3 < 

[0 0.3 21 W&mi tR***«lSjfc : Dv 9 -^*U" [0 0 3 5] 

ry>8 (0. 671 g, 2.66 mmol) , 2, 3 -O — i V fcT [ft; 9] 

Ux>^Uirn-;l< (0.319 g, 2.41 mmol) , *?*/>ru 
'S*isJVi3)V#i?'( $ "» (0.498 g, 2.41 mmol) , V* 
ffr7$S\£V.?!> (0.030g, 0;24 mmol) ZRfetS& 

1 ~o-o -'\**x->/-f;t)-2, 3-0— rvtr 

Ux>^UirD^ (0. 768 g, : 2.10 mmol, iR^87%) 4y 

[0 0 3 3] l H-NMR (90MHz, CDCI 3 ) : (5= 0.90 (3H, 
t, J= 6.0 Hz. CHa), 1.03-1.95 (24H,m, C(3 , )Ha. C 
(4 , )H 2 , C(5')H2, C(6V)H 2 , ; C(7 , )H2, C(12')H 2 , C(l 
3')H2, C(14')H 2f C(15')H2. ^^--fV^Ptf Ux> 
-CHax2 ), 2.00-2.27 (4H, m. C(8')H 2, C(ir)H2), 
2. 37 (2H, t, J= 7.0 Hz, C(2')Hi), 3.76 (IH, dd, J= 

8.6Hz, C(3)H), 4.00-4.45 (4H, m, C(i)H 2, C(2)H, C 
(3)H). 

[0034] mmms 50 



CH 2 O C-<CH2)r:C^C-(CH2) & CH3 
CH 2 -Q X CH 3 



: . a, • 

CHz-O-C-iC^rC^C^ChyBCHa 

6h 2 -oh 

[ 0 0 3 6 ] 8ii« 4 TWe tlfc l-O - ( 9 - 
x^/>f ;W - 2; 3 -0— f ytf »Jx>^Uirn-;p 
(0.120 g. 0. 33; mmol) fe^Jft^ ^ / -)VWtZ (5 mL) 
*TeU S?-^^^ K;iri>X^*^--h (0.016 g> 
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0.065 mmol) «rjDA. 3«fWin^il8SL,^. Ki§e«2£ 
m®KHmz±r). i - O - ( 9 - >W )V) V 
Ui:D-;P (0.061 g, 0.19 mmoU 1WS8X) &&fc. 

[0 0 3 7] 1 H-NMR (90MHz, CDC I s ) : 5= 0. 90 (3H, 
t, 1= 6.5 Hz, CHa), 1.15-1.95 (18H,m, C(3')H», C 
(4*) Hi, C(5')Hi, C(6')Hr, CCT^fi^, C(12')Ha, C(l 
3')H 2 , C(14')H2. C(15')H2), £20-2.27 (4H, m, t; 
(8*)H 2 , C(ir)H 2 ), 2. 38 (2H, t, J=7.0 Hz, C(H ; ; 
fo), 3.45-4.47 (5H, m, C(1)H 2 , C(2)H. C(3)H 2 ). 

[0 0 3 8] ^m\: 

[0 0 3 9] 

Mfc 10] 

.: 0 . '-. 

CHa-O-G-fCH^y-CsC-tCH^sCHa 

(j:H-OH 

. CH 2 -OH ' 



O - 



inj 



[ 0 0 4 0 ] ssw 3 tmmttmzi: b > ku.ti/^ 

JV (0^047 g, 0.68 mmol) , tt-sfflt U > (0. 02 m 
L." 0. 23 mmol). > hUX^;VT^> (0.15 mL> 10^5 "m". 
0 j ) p &* X * h 0 7 7 U HOf h7h HD : 7 5 > 
(2 ml) '4bUi>1t. ±E»»ICOt:^f»iit'0! 5 
T# £ tilt 1 - o - ( 9 - ^^xv / M>f0±n- 
)V (0. 061 g v 0. 19 mmol) ©f h 7 t h* n 7 5 
(1 mL) £JD;^ ^MT20^raSfe$^o m&W3£ 

m&vjjmiz&r) 1 -o-(9-^**xW^;wyy 

-kd-^- 2. 3 -^X7x-hOth U ((I 
I)> 0.040 -g, O.lOmmoU W52%) £f#& 0 
[0 0 4 1 ] .» H-NMR (400MHz, CDCI 3 /CDs 0D) : 6 = 0. 85 
(3H, t, J= 7.1 Hz, CH S ), 1.20-1.48 (16H, m, C<4') 
H2, C(5\)H 2 , C(6')H 2 , C(7')H2, C(12 , )H 2 , CdnH^ 
C(14')H2, C(15')H2), 1.53-1.62 (2H, m, C(3')H 2), 
2.09 (4H, t, J=6.9Hz, C(8')H 2 , C(li')Hi), 2.31 
(2H, t, J=7.7Hz, C(2')H 2 ), 3.92 (1H, ddd, J= 6. 
9,9.1, 9.1 Hz, C(3)H), 4.15 (1H, dd, J= 5.3, 11.7 
Hz, C(l)H), 4.18-4.27 (21, m, C.U)H, C(3)H), 4.53 
OH, ddddd> J= 5. 3, 6.0, 6.0, 6.0, 6. 9 Hz, C(2)H): 

[0 0 4 2] umm 

[0 0 4 3] ^J»K**<DDNA#U^^—t?Gt [Bioc 
hem. Biophys. Acta, 950, 263 (1988).] (5 ng) /j£ ..... 
MDNA (2 tig) > y**^U#^yi>*^HHU 
>& (20. jiM, 0.4 MCiO s H-dnP^^O) , 2 - M 

*/Kx^/-;v (2i« > ^jfii»T;v^^> (400 m 
g/mL) , 10*#U*fen-;k ifi{fcvy*>^A (10 m 



10 



30 



40 



8 



M) , hUXfiKtg (50 DM (pH 7.5)) £jg£U US 
*lfcg^^50 MLiLv 8j§{fl3T#Shfc: l -O- 

[ U) - 9 - y ;U if 0 ir d-;p - 2 , 3- 

*X;7x- hO± h U (ene-PHYLPA) 

#>37tT60»M«fflU^|£:$^fe. - 
n^R^atlR (Whattman 3MM) KU 10% h U 

^Dti»feT15^W@£ • ^hU^DDBST 
15»W3(§«c^«rtt0igU> S"S lt99%X^ / 

(Packard^ Tri-carb3255) ^ffl^TSJ^U 
^J^$ tit D N A <D^S ^ff O ^ 1 iCftESft-fb-o <ft $ 

[0 0 4 4] 

im] 





100 ; y;' ,:: V; 


5 ; j^ g/mL ' 


'••v.-:-. 82; • 


lO/tg/inL 


69" 




.. .. 







[0 045] tmm2 

"[0 0 4 6 ] 1>T1 - 6 - ( 9 -ys+lfx 

-> y -f ;w ^ u -fe □ -;v - 2, 3 - *X7 x - h co^- h 

OV&m (yne-PmPA) *ffl Vi&mtttti»Wli ti« 

iclt. nmmirftzwti -0-0 -y\*-9-x-> 

/-f;V)y , J-feD-;V-2v 3-#X7i-K5tMJ 
(yne-PHYlPA) <D^U>7— tofc^-SISf 



[0047]. 
[«2] 

m 



lfe;^(ii)o»ia 


DM^U^^-ifaOffitt 




100 


.5 jxg/mL 


97 


10 /i g/mL 


87 


20 /t g/mL 


57 


40 At g/mL 


. 21 '• • • 



50 



[0 0 4 8] 
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9 

2, 3 -*X7x- h&W&£#£T*DNA#U*7 



i0 



^s:»X^K^«2 -i - 1 sxvikiz 
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